Claims 



1. A compound having the structural formula 



(CH 2 ) n — Y 

or a pharmaceuticallAacceptable salt or prodrug thereof, wherein X is a 
substituted or unsubstituted alkyl or a heteroatom; 
n is 4, 5 or 6; 

Y is a substituted or unsubsfatuted alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, or 

N wherein Ri and R 2 are each independently, H, a heteroatom, substituted or 



15 unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl; andi 

wherein each ring structure are independently substituted or unsubstituted. 



2. The compound of claim 1, wherein X\s C, S, or ethyl 



20 3. The compound of claim 1, wherein 

morpholinyl, or 4-methylpiperazinyl. 



4. The compound of claim 1, wherein R\ and R2 are each independently, 
methyl, ethyl, or benzyl. 




olidinyl, piperidinyl, 
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5. The compound of claim 1, wherein the compound modulates, attenuates, 
reverses, affects, or a combination thereof, a cell's or organism's resistance to a given drug 
or compound. 

6. "the compound of claim 5, wherein the given drug or compound is an 
antimalarial. 

7. The ccJmpound of claim 1, wherein the compound is: 
1 0-(4-Dimethylaminobutyl)phenothiazine, 
10-(4-DiethylaminobutyL)phenothiazine, 
10-(4-Methylbenzylaminobutyl)phenothiazine, 
10-(4-Dibenzylaminobutyl)phenothiazine, 
1 0-(4-Pyrrolidin- 1 -yl-butyl)phenothiazine, 
1 0-(4-Piperidin- 1 -yl-butyl)phenothiazine, 
10-(4-Morpholin-4-yl-butyl)ph^nothiazine, 
1 0- [4-(4-Methyl-piperazin- 1 -yl)-^Lityl]phenothiazine, 
5-(4-Dimethylaminobutyl)iminodib^nzyl, 
5-(4-Diethylaminobutyl)iminodiben^yl, 
5-(4-Methylbenzylaminobutyl)iminodibenzyl, 
5-(4-Dibenzylaminobutyl)iminodibenzyl, 
5-(4-Pyrrolidin- 1 -yl-butyl)iminodibenzyly 
5-(4-Piperidin- 1 -yl-butyl) iminodibenzylA 
5-(4-Morpholin-4-yl-butyl)iminodibenzyl, \ 
5-[4-(4-Methyl-piperazin-l-yl)-butyl]iminodibenzyl, 
5-(4-Diethylaminobutyl)iminostilbene, 
5-(4-Pyrrolidin- 1 -yl-butyl)iminostilbene, 
N,N-Diethyl-N' ,N' -diphenyl-butane- 1 ,4-diamine^ 
Diphenyl-(4-pyrrolidin- 1 -yl-butyl)amine, 
5 -(5 -Diethylaminopentyl)iminodibenzyl , 

„ 5-(5-P yif olidin- 1 - yl- pent yl)iminodibenzyU 
5-(6-Diethylaminohexyl)iminodibenzyl, or 
5-(6-Pyrrolidin- 1 -yl-hexyl)iminodibenzyl. 

8. The compound of claim 1, wherein the compound is: 
5-(4-Piperidin- 1 -yl-butyl) iminodibenzyl, 
5-(4-Morpholin-4-yl-butyl)iminodibenzyl, or 
5-[4-(4-Methyl-piperazin-l-yl)-butyl]iminodibenzyl. 

9. The compound of claim 1, wherein the compound is\iot: 
10-(4-Dimethylaminobutyl)phenothiazine, 
10-(4-Diethylaminobutyi)phenothiazine, 
10-(4-Methylbenzylaminobutyl)phenothiazine, 
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10^4-Dibenzylaminobutyl)phenothiazine, 

10-(4rPyrrolidin-l-yl-butyl)phenothiazine, 

1 0-(4-r iperidin-I -yi-butyi)phenothiazine, 

10-(4-M l prpholin-4-yl-butyl)phenothiazine, 

10-[4-(4\lethyl-piperazin- 1 -yl)-butyl]phenothiazine, 

5-(4-Dimethylaminobutyl)iminodibenzyl, 

5-(4-Diethwminobutyl)iminodibenzyl, 

5-(4-Methylbenzylaminobutyl)iminodibenzyl, 

5-(4-Dibenzylaminobutyl)iminodibenzyl, 

5-(4-Pyrrolidin-Vyl-butyl)iminodibenzyl, 

5-(4-Diethylamin<abutyl)iminostilbene, 

5-(4-Pyrrolidin- 1 -yi-butyl)iminostilbene, 

N,N-Diethyl-N' ,N' -ciiphenyl -butane- 1 ,4-diamine, 

Diphenyl-(4-pyrrolidm- 1 -yl-butyl) amine, 

5-(5-Diethylaminopenryl)iminodibenzyl, 

5 -(5 -Pyrrolidin- 1 -yl-pentyl)i minodibenzyl , 

5-(6-Diethylaminohexyl)rminodibenzyl, or 

5-(6-Pyrrolidin- 1 -yl-hexylWiinodibenzyl. 



20 10. A pharmaceutical composition comprising a compound having the 

structural formula 




(CH 2 ) n — Y 

or a pharmaceutical^ acceptable salror prodrug thereof, wherein X is a 
substituted or unsubstituted alkyl or a ^etgroatom; 
n is 4, 5 or 6; 



25 Y is a substituted or unsubstituted alk^J, cyclpalkyl, heterocycloalkyl, aryl, 

heteroaryl, or 



/ 



R 1 



wherein R\ and R2 are each independently, H, a heteroatom, substituted or 



unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl; 

" wherein each ring structure are independently substituted of unsubstituted ; and 



55 



v a pharmaceutically acceptable excipient. 

The pharmaceutical composition of claim 10, wherein X is C, S, or ethyl. 

12. Tl^e pharmaceutical composition of claim 10, wherein Y is pyrrolidinyl, 
piperidinyl, morpholinyl, or 4-methylpiperazinyl. 

13. The pharmaceutical composition of claim 10, wherein R] and R2 are each 
independently, methyl, ethyl, or benzyl. 



14. The pharmaceutical composition of claim 10, wherein the compound is 
1 0-(4-Dimethylaminobutyl)phenqthiazine, 
10-(4-Diethylaminobutyl)phenothiazine, 
10-(4-Methylbenzylaminobutyl)phenothiazine, 
10-(4-Dibenzylaminobutyl)phenothi^zine, 
1 0-(4-Pyrrolidin- 1 -yl-butyl)phenothiazine, 
1 0-(4-Piperidin- 1 -yl-butyl)phenothiazine, 
1 0-(4-Morpholin-4-yl-butyl)phenothiazin l e, 
1 0- [4-(4-Methyl-piperazin- 1 -yl)-butyl] phenpthiazine, 
5-(4-Dimethylaminobutyl)iminodibenzyl, 
5-(4-Diethylaminobutyl)iminodibenzyl, 
5-(4-Methylbenzylaminobutyl)iminodibenzyl, 
5-(4-Dibenzylaminobutyl)iminodibenzyl, 
5-(4-Pyrrolidin- 1 -yl-butyl)iminodibenzyl, 
5-(4-Piperidin- 1-yl-butyl) iminodibenzyl, 
5-(4-Morp holin-4- yl -but yl)imin odibenz yl, 



5- [4-(4-Methyl-piperazin- 1 -yl)-butyl]iminodibenzy^T 
5-(4-Diethylaminobutyl)iminostilbene, 
5-(4-Pyrrolidin- 1 -yl-butyl)iminostilbene, \. 
N,N-Diethyl-N',N'-diphenyl-butane-l,4-diamine, 
Diphenyl-(4-pyrrolidin- 1 -yl-butyl)amine, 
5-(5-Diethylaminopentyl)iminodibenzyl, 
5-(5-Pyrrolidin- 1 -yl-pentyl)iminodibenzyl, 
5-(6-Diethylaminohexyl)iminodibenzyl, 
5-(6-Pyrrolidin-l-yl-hexyl)iminodibenzyl, or a pharmaceutically^acceptable salt or 
prodrug thereof. 



15. The pharmaceutical composition of claim 10, wherein\he compound is 
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5-(4SPiperidin-l-yl-butyl) iminodibenzyl, 
5-(4-MorpJio^ 

5-[4-(4^Methyl-piperazin-l-yl)-butyljiminodibenzyl, or a pharmaceutical^ acceptable 
salt or prodrug thereof. 



16. The pharmaceutical composition of claim 10, wherein the compound is not 

10-(4-Dimethylaminobutyl)phenothiazine, 

10-(4-Diethylaminobutyl)phenothiazine, 

1 0-(4-Methylbenzylaminobutyl)phenothiazine, 
10 10-(4-Dibenzylaminobutyl)phenothiazine, 

1 0-(4-Pyrrolidin- 1 -yl-butyl)phenothiazine, 

1 0-(4-Piperidin- 1 -yl-butyl)phenothiazine, 

10-(4-Morpholin-4-yl-butyl)phenothiazine, 

10-[4-(4-Methyl-piperazin-l-yl)-butyl]phenothiazine, 
15 5-(4-Dimethylaminobutyl)imino i jlibenzyl, 

5 - (4-Diethylaminobu tyl)iminodib^nzyl , 

5-(4-Methylbenzylaminobutyl)imin^dibenzyl, 

5-(4-Dibenzylaminobutyl)iminodibenzyl, 

5-(4-Pyrrolidin- 1 -yl-butyl)iminodibenzyl, 
20 5-(4-Diethylaminobutyl)iminostilbene,\ 

5-(4-Pyrrolidin- 1 -yl-butyl)iminostilbene\^ 

N,N-Diethyl-N' ,N'-diphenyl-butane-l ,4-diamine, 

Diphenyl-(4-pyrrolidin- 1 -yl-butyl)amine, 

5-(5-Diethylaminopentyl)iminodibenzyl, 
25 5-(5-Pyrrolidin- 1 -yl-pentyl)iminodibenzyl, 

5-(6-Diethylaminohexyl)iminodibenzyl, or 

5-(6-Pyrrolidin- 1 -yl-hexyl)iminodibenzyl. 



17. The pharmaceutical compositioS^Of-claim 10, further comprising a 
30 supplementary active compound. 




18. The pharmaceutical composition of claim 17, wherein the 
supplementary active compound is the given drug or compound or a second compound 
having the structural formula 
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N 



\cH 2 ) n — Y 

or a pharmaceutical^ acceptable salt or prodrug thereof, wherein X is a 
substituted or unsubstituted alkyl or a heteroatom; 
n is 4, 5 or 6; and 

\ 

Y is a substituted or unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, or 



wherein R\ and R2 are each independently, H, a heteroatom, substituted or 



unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl; and 

A . 

wherein each ring structure are>independently substituted or unsubstituted. 




19. The pharmaceutical composition of claim 17, wherein the 

\ 

supplementary active compound is an antimalarial. 



20. A chemosensitizing agent comprising a compound having the structural 



formula 




(CH 2 ) n — Y 

or a pharmaceutical^ acceptable salt or prodrug thereofXwherein X is a 
substituted or unsubstituted alkyl or a heteroatom; 
n is 4, 5 or 6; 
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Y is a substituted or unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaM, or 
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\/ wherein R^i and R2 are each independently, H, a heteroatom, substituted or 

V . 

unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl; and 

wherein each ring structure are independently substituted or unsubstituted. 



21. The chemosensitizing agent of claim 20, wherein the fractional inhibitory 
concentration is less than 0.6. 

15 22. The chemosensitizing agent of claim 20, wherein the fractional inhibitory 

concentration is less than 0.5. 



23. The chemosensitizing agent of claim 20, wherein the fractional inhibitory 
concentration is less than 0.4. 
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24. The chemosensitizing agent of claim 20\wherein the fractional inhibitory 
concentration is less than 0.3. 




25. The chemosensitizing agent of claim 20, wliereih the fractional inhibitory 

\ \ 

25 concentration is about 0.2. 



26. The chemosensitizing agent of claim 20, wherein the compound modulates, 

\ 

attenuates, reverses, or affects a cell's or organism's resistance to a given drug or 
compound. 
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27. The chemosensitizing agent of claim 26, wherein the given drug or 
compound is an antimalarial. 



10 



28. A method of modulating, attenuating, reversing, affecting, or a 
combination thereo^a cell's or organism's resistance to a given drug comprising 
administering a compound having the structural formula 




(CH 2 ) n — Y 

or a pharmaceutically acceptable salt or prodrug thereof, wherein X is a 
substituted or unsubstituted alkyl or a heteroatom; 
n is 4, 5 or 6; 

Y is a substituted or unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, or 



1$ wherein Ri and R2 are each independently, H,\i heteroatom, substituted or 



unsubstituted alkyl, cycloalkyl, heterocycloalky^^^-onheteroaryl; and 



wherein each ring structure are independentlj^ubstitutechor unsubstituted. 
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29. The method of claim 28, wherein the given drug or compound is an 
antimalarial. 



30. A method of treating, preventing, or inhibiting malaria in^i subject 
25 comprising administering to the subject a therapeutically effective amount^of a 
_ compound having the structural formula 7 — : r — — — 
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\cH 2 ) n — Y 

or a phahnaceutically acceptable salt or prodrug thereof, wherein X is a 
substituted or unsubstituted alkyl or a heteroatom; 
n is 4, 5 or 6; 

Y is a substituted orNansubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, or 



\/ wherein Ri and R 2 are each independently, H, a heteroatom, substituted or 



unsubstituted alkyl, cycloalkyl, heterocycloalkyhvaryl, or heteroaryl; and 

wherein each ring structure are independentl^\substituted or unsubstituted. 

3 1 . The method of claim 30, further comprising a&^iinistering an 
antimalarial. 
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